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(57) tlnvan'Jon concerns uns aiguille compose rdonl la *ur- 
See de U psnie penetrant lei tissua 4 comp&Hd au moinf 
deux types do matsfUux, Dee msterisux ek*Vocor*ducteur» 1 
et des matensux isolentt 2. I 
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La presente invention concerns une aiguille composite pour e*lcctro- 
coagulation nonopolairc. h 

Des instruments eiirurgicRux qui.relie 1 * k un gen^rateur de haute frd- 
tisaus,sont d^crite dans la lit t -.'rature(cf , par exem- 
?':153 679). Des Electrodes bipolaire3 ont d*J& 6tt 
d<5crites(cf f le brevet eurjipSen n°67 6L'0).2n France, il existe de nombreuaes ai- 
guillea me"taliiquee ,util| fees en electrococgulation nonopolaire. 

L' electrocoagulation de toua lee tisaus en contact avec la aurface de 

l'aiguille *tait inevitable;; ce qui linitait conaideVableacnt son utilisation/ 

* ill 1 - 

10 dj fait que la brOlure e*ipetrique qui en rtfaultilt interessnit non seulement 

>U; indetirables, nais aussi lea tisr.us nobles ,ei tue*s 



ut le trajet de lajtijge conduc trice. 



aux tiocua a electrocoaf 
- Une partie isolam 
trea feible,;ui peroet 4 
iue. 

20 Lea claseiques a 

une surface conduc trice 
dre ou un cftne de natie 

Les aiguilles coi 
tiasus a preserver, des a 

25 tissus a electrocoagulcrj 



Une aiguille con»|>alte presente, au eoin'des tissus(<t)au moins 2 partiea 
-Y.c partie conduc f rite ( ? )de faible iapr^oance e*lcctrique , c»4tallique ou 
non f qui perriet la conducfiojn du porte-eiguiDe reli^ an ge*n.<rateur E-P jusqu* - 

.... 1 ! lis* : 



*1 

(2),naturelle ou eyntkdtique , de conductivit< nulle ou 
jiroteger lea tic. us nobles de toute brulur© {lectri- 

: i t 
Ilea o^talliquea presentment au aein des. tissus 
p^o^ene t rcalieant f aprfei pasoage du courant,un cylin- 
iffdiactrgcoagulees. 2 

posltes,de section cireulaire , prcser.tent, face aux 

•JPacea de cylindre en fcate>iaux isolante,et face cux 

4 • 

tjas surfaces de cylindr* en netc*riaux conduc teure. 
Ainsi la geoctftrie dea xiinea *lectrocoaguleea(3)eat fonction de la forme et 
dc la repartition des aujgfiicea conductricea.La repartition des zones Electro- 
coegulfcs eat done perfect' aayad'trique par rapport h l'axc de l'aiguille. 

L' electrocoagulation: au oein des cavitcs naturellea de 1 'organiaae, poee 
souvcr.t lec atzes problcp|ei techniquec.du fait de I'oxieutt.? <5es lieux.Lea 



aiguille? cocrosites # cn 
ses "ou des tissus noble 
zcr.e chirurcicale.Citonsj 



rus ou encore l»epilati 

L' iaportar.ee des 
nature et de 1' inters it 
ficie des surfaces de c 



{fsestant une surface dsolantc cr. regard des muqueu- 
jgfcraettont une Electrocoagulation contr^e aur la 
jar' exemple, l'^lectrbcoagulatlon dee cornets au niveau 



dos fosses r.asales»l'cle!^i^ocoag';lation d'ectropion au niveau du col de l'ute"- 

llldlectriquo. 



_ior.es de tissus coagulcs depend d'unc part de la 
I \$ja courant haute frequence, et d 'autre part de la super- 
Auction eft contact avoc cea tissue. A diaoetre 



cgiil.les surfaces do cohjSuc t '.on d 1 une aiguille; composite son! inferieures h 
40 cellea d'une aiguille hopogeno?Ainsi # pour avoir une rone d^electrocca^jlation 



H-F.i.n effet.l'ausxcr.tatioj 
et une adherence excessive' 
^'accuculation de aatiorei 
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de acne voluae er.tre lea dl L aiguillec.il convicht d \-.u C ne.-.ter pour l'aiguii. 
le corpositcle te^a d'cl\ ptricetion sens augner.ter 1 ' inters i U- du courant 

d'inter.cite du courani e.-.troli..; une carbonisation 
; pec tissue cur lcs surfaces conduc trices . 
M$ tissue ad.-.crcr.*.s, provoke une dioinution impor- 
table de la conduction ent|e:;la surface conductrice et los tiar.us .Air.sl , toute 
nouvelle aiguille coapositl doit fairs l'objet d'un etalonnage pour leatenpa 
d' electrisation et lea int 



isites dc courant a utiliser.De plua.le isedecin 
operateur doit s -assurer, ft |cours de l'interver.tion.de la proprete des aurfa- 
10 ces de conduction.L'utiliajkion d'un precede antiadhercnt et conductcur est 
possible. ; | 

Ces aiguilles COCj| fites sont r^rticulicreaont destin-Jcs a la ncdecine, 
la chirurgie huoaine ou enj bttle.a la biolo c ie celjulaire ct h 1- Industrie agro- 
allner.taire.Du fait que le| fcjdiacctre peut etre- lWerieur V 0.15m a la poin- 
«5 te.ces instrucer.ts prisentM un interet pcrticulker en nicroefci rur e lt et 
er. a.-.giodercoeathetique. | ■ :J 

ft ' • i ■ : F : 

Ces aiguilles eoo^^tes pouvent 6tre de jtoutes fortes, de toutos di- 
=er.sions et dc structured § &iies et variables. Elsies peuver.t Ure droites, 



ceurbes ou coudees.de sees ?irculaire ou non.rjeo dianetres Infcrieurs a 
O'.lSOac ;ont certaineaenf; |$ plus utilee.U lon^cur des amines est f one- 
tion du travail a effectual jit! de la rigidlte d^irce.les structures font 
*i?el i.eu soins dew tyfio| jde'aateriaux.D'aberd.jdes eaterleux de forte con- 
ductivite.solidesaiquiac^|o| £elifics,coapoaor.t jl'extreaite proximal* do . 
l'instruaent en contact «flKJl? P©rtc-aicuille,i<is surfaces de conduction on 
25 contact avec lee tissus ijferocoaguler, la ou |es liaisons entre cc. deux 
structures. Les metaux consent generalenient biejn l'electricite et partici- 
pant a la rigidlte de l'alffiglle sont facilos a employer dans cetto applies 
tion. " ■ * 

insuite.des aai6r 
JC solides ablatifs ou liqui 
•ivcr.tuollcacnt la atructu 
relies ou =yrth«tiques,des 



if 

U* de conductivitc nut-lc ou trls faiblc, solides, 
ii ablatifs. cocpo3er.t l'cs surfaces isolantes et, 
-interne dc 1 'aiguille. Cc sont des fibres natu- 
^ r|?sir.es,dc3 polymerea ! t lucrocarbon.r-s.des polyo>>rcc 
ce cilicor.cs.dcs corps comfopi.tos lopr^.-.cs de fiuoruro.des phosphates orger.l- 
qucc.dcc c^rcriqucs.Lcc s<j i&es ablatifs peuvent jctrc des circa d'eathers ou 
*? des co=j:oc.: s sulfures, des )Irki?seo ou des hydrocwrb-iree de silicone. 
-C3 liquidca ablatifs ctr* des hut les dc .'silicone ou cos fluides 

?orfluoropolysynthctiquesj|;ititre d'exc.-. P le,ur., ai r mic conposite polyva- 
lar.te dcstir.ee avar.t toutjj ia dcrco-esthctlquc 4 vtc fabriq-^c.Au depart, 
il s-agit d'ur. cyiindre e|j.^ler.Ce cylir.dre cc t Ui-.o) le U r our donr.cr une 
•JO aiguille sotallioue cor.prdSapt. devx parties. 



Vne ; ' rtie P««i»le condtjctrie^ -ui se fixe iforte-oigMillcjur.e parti. 
iis:ale dont la surface present ur.e courburc concave on dehors. r * r rarport 
a l'axe de 1 'eigville, loh&ej do 1?*= et forwnt line pointe d'un diat^.re de 
C.OcOmB a son extreaite. Wii un reveteaent a base de PTFE et de rdsine lia.-,- 
5 te cat depose SU r la partf^diatale dont Wpaistjour est d' environ 0,0150*. 

11 s'agit done d'un : ioolant electrique 3> Ibaae de f luorocarbone . 
Apres sterilisation, le atf&cin operateur denude! la surface de son choix k 
l'aide.par exeople.d'un aiieesoir cooprenar.t un 1 durseur avec echelle de oesu- 
re.d'un grattoir ou d'un^ jaoe de scalpel, oubije/j encore d'une pince a denuder 
10 Ainsi.l'operateur denude ijiri example la pointe(!fi!g.2)pour electrocooguler une 
ccupcrooe.des *ngionos st|iHires,ou dee petit* 4iaseaux au niveau dca alles 
du ncs ou par execple distale our ? a' 4 an, di long et our touts la 

circor.ftrcnce de 1 •el c uil$ ^j-our unc epilation dectrique ou e.-corr -cr ex*-nl- 
" r UR? sarf * c * cylindriqJd i«e 1 a 5a* de long Jet! 2/:Vfiad d'arc our' la face 
: la..5rale de 1 •ei (r .ille(?»:i^pour elect rocoactaerj unc varicosity ou un angio- 
** * Un ' ts "* 9r \ P^»«nran|!rpp : iden E e.L«o ? <ratcW ?«ut auaai.i Wide d'une 
rir.ee ron con tender, te, coalesce tte aiguille, drojltte a l«ori C ine. 

Cetlc aiguille cosposite.de fabrication! ajiaee.peut etre eteriliafe 



4?0 iffectuies par It f&bricarl 
- - sio?le cx-cple crontre 3 



ismit «tre Jatt«bl«.U> d*5r.u.-ia tiona peuvcr.t Itre 
fjJtOrCt evident de cjstlte invention. 
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I - Aiguille* compboi'teo pour aectrocoaeulatior. oonopolaire 
ceracttrieeee en ce qju'elleo cooprenent , dans la partie p ^ n ^ 
tmtt ' * u ®oin» deux| typee de iurfacee : dot, curlacee elec- 
troconductricee et jdeja jaurfacte elect roieolan tee . 
5 5- AitfuiUea d *elec tjraco amulet ion, aeion 14 rovcndication I 
caract^riB^e en ccj qju4 la pertie penetrant* a une eurfi.ce 
homo«ene qui peut ttre e x tempo ran em en t et parti ellement 
ieolee ou denudee p'ar; l?operateur # 

3 - Aiguilles t 0elonj ljae. rever:di catione I et 2. c*racteri Cfc ec 
10 en ce qu«tilte aontj dirojitee, caurbee ou coudtee ou focilemm 

modelablea par 1 •opjeriteur. 

4 - Ai^uillee, eelo|n ieje rcvendicationa I et ceractfri eeea 
en ce que le dia*> fa t!ro! db la pertie penetrant* cet infcrieur 



a 0»I50mm, 
15 5 - Aiffuilice.fcelon 



naturelles ou eyr.thltt 



7 - Aiguilles, eelon 
en c* c/j€ ie o . lea 
dee ou ^lifiee. 
2z 6 - Ai£uillee t eclor* 
en ce que lee aurfe 



1 



l^fte quelconque dee re vend i cut lone ;>rece- 
dentes. caracr^riceee <>nl ce que la repartition cte e-rfacoa 
condvetricoe est ee/mitrique par rapport A 1'axo cc l # ai C u<Ue 

6 - Aicui:irs, cclon 



lee|reve:.d!catior.s I e? * # ccrtcto-i ocoe 
20 en ce que lour ctrutturc inters cot constitute ce fibree 



qvie© 



rent pour lee tiaau i ^jl*ctrocoecul* 



9 - Aiguille* . eelon 
en ce que loa curiae 



l#e|revondici»tior.a I et S, carec tlriaece 
roit^riaux cor.ducteure. cent »olid'« f liqu; 



le]c[revendiCbtiorie J ct 2. caract/ri nfiar 
:eri ^onductricea ont u:. ctrLCtcrc cc. tiechc- 



lejei-revendicationa I at 2 t caracteri acce 
:ed ieolantee comportent une comjioai ti on 
30 d'ui, poiymere f luoricalrbone ou d § un polymcrt de eilicor.e. 

10 - Aiguillee, ocloi i f un« quolconque dee revend i cat lone pre- 
cedentca, carac teriseee en ce que lore de 1 f u ti li action ellee 
eont denudece 4 l'ajde d • inetru*ente , d 'ou tila . d 1 eppare i 1 B ou 
de machines; ou en cc ;que lore de 1 • u t ili eat ion l # opertteur 
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<Upo : • extemporime^Dt.cur am surface dec materinux acctroi eo - 
lanta et p«jrticuliir«Bi»nt sous la forme d'ur.e £»in*. 
21 - Ai^uillea f n«lon :l*une qu«lconqu« dec revondi citione pr ^ c ^ 
dentfe * caj~*ct*ri.jee «n ce qu'tllw peuvent fitre util iev £ eo 
DU "in doe cevit*;« njaturellee. 
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Composite needle for monopolar electrocoagulation 

The invention concerns a composite needle, in which the surface of the part 
penetrating the tissues 4 is comprised of at least two types of materials 
electroconductive materials 1 and insulating materials 2. 

Thus, the geometry of the electrocoagulated tissue 3 is a function of the 
distribution of the conductive surfaces. This process makes it possible to keep the 
noble tissues the needle passes through from getting an electric bum. 

This composite instrument, according to the invention, is particularly designed 
tor microsurgery, cosmetic surgery and angiology. 



1 



This invention concerns a composite needle for monopolar electrocoagulation. 

Surgical instruments which electrocoagulate tissues when connected to a high- 
frequency generator are described in the literature (see for example, French patent No. 2 153 
679). Bipolar electrodes have already been described (see European patent No. 67 620). In 
France, there are many metal needles used in monopolar electrocoagulation. 

Electrocoagulation of all tissues in contact with the surface of the needle was 
unavoidable, which considerably limited its use, due to the fact that the electric bum that 
ensued from this involved not only the pathological and undesirable tissue, but also noble 
tissue over the entire trajectory of the conductive rod. 

A composite needle has, within the tissues (4), at least 2 parts: 

- A conductive part (1) with low electrical impedance, metal or not, which allows the 
needle carrier connected to the generator E-F to be conducted up to the tissues to be 
electrocoagulated. 

- An insulating part (2), natural or synthetic, with no or very low conductivity, which 
makes it possible to protect the noble tissues from an electric bum. 

Traditional metal needles had a homogeneous conductive surface in the tissues, and 
after passage of the current, formed a cylinder or a cone of electrocoagulated materials. 

Composite needles, which are circular in cross section, have cylindrical surfaces made 
of insulating materials facing the tissues to be preserved and cylindrical surfaces made of 
conductive materials facing the tissues to be electrocoagulated. Thus, the geometry of the 
electrocoagulated areas (3) is a function of the shape and distribution of the conductive 
surfaces. The distribution of the electrocoagulated areas is therefore sometimes asymmetrical 
in relation to the axis of the needle. 

Electrocoagulation within natural body cavities often poses the same technical 
problems, due to the smallness of the places. Composite needles, which have an insulating 
surface for the mucus membranes or noble tissues, make it possible to center 
electrocoagulation on the surgical area. Examples of this are electrocoagulation [diathermy] 
of the cornets in the nasal fossa, electrocoagulation of ectropion in the neck of the uterus or 
even electric epilation. 
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The size of the areas of coagulated tissues depends, on one hand, on the type and 
intensity of the high-frequency current and, on the other hand, on the surface area of the 
conductive surfaces in contact with those tissues. The diameter being equal, the conductive 
surfaces of a composite needle are less than those of a homogeneous needle. Thus, to have 
an electrocoagulation area with the same volume between the two needles, it is necessary to 
increase the electrification time for the composite needle without increasing the intensity of 
the high-frequency current. Indeed, an increase in current intensity entails carbonization and 
excessive adherence of tissues to the conductive surfaces. An accumulation of adhesive tissue 
materials causes a major drop in conduction between the conductive surface and the tissues. 
Thus, any new composite needle must be calibrated for the electrification times and the 
current intensities to be used. Moreover, the operating physician must make sure, during 
surgery, that the conductive surfaces are clean. An anti-adhesive conductive process can be 



used 



These composite needles are designed particularly for medicine, human or animal 
surgery, cellular biology and the agriculture-food industry. Due to the fact that their diameter 
can be less than 0.15 mm at the tip, these instruments are of special interest in microsurgery 
and in angiodermal aesthetics. 

These composite needles may have any shape and any dimensions, with varied and 
variable structures. They can be straight, curved or bent, circular in section or not. 
Diameters less than 0.150 mm are certainly the most useful. The length of the needles 
depends on the work to be done and on the rigidity desired. The structures call for at least 
two types of material. First, materials with high conductivity-solid, liquid or gelled- 
compose the proximal end of the instrument in contact with the needle holder, the conductive 
surfaces in contact with the tissues to be electrocoagulated, the connection or connections 
between these two structures. Metals that generally conduct electricity well and help keep the 
needle rigid are easy to use in this application. 

Next, materials with no or very low conductivity-solids, ablative solids or liquids- 
compose the insulating surfaces and potentially the internal structure of the needle. These are 
natural or synthetic fibers, resins, fluorocarbonated polymers, silicone polymers, composite 
bodies impregnated with fluoride, organic phosphates and ceramics. The ablative solids can 



be waxes of esters or sulfurated compounds, fats or silicone hydrocarbons. The ablative 
liquids can be silicone oils or perfluoropolysynthetic fluids. For example, a composite multi- 
purpose needle designed particularly for cosmetic surgery was manufactured. At the start, it 
was a steel cylinder. This cylinder is cut out to produce a metal needle having two parts. 
One conductive proximal part, which is attached to the distal part of the needle-holder whose 
surface has a concave curve outside, in relation to the axis of the needle, 13 mm long, 
forming a tip with a diameter of 0.050 mm on its end. Then a base coating of PTFE and 
bonding resin is deposited on the distal part, which is around 0.015 mm thick. 

This is a fluorocarbon-based electrical insulation. After sterilization, the operating 
physician exposes the surface of his choice using, for example, an accessory having a cursor 
with a measurement scale, a scraper or a scalpel blade, or even exposing forceps. Thus, the 
operator exposes, for example, the point (Fig. 2) to electrocoagulate a blotchy area of acne, 
spider angiomas or small vessels in the ala nasi or for example the distal extremity over 2 to 
4 mm long and over the whole circumference of the needle for electric epilation or even, for 
example, on a cylindrical surface from 1 to 5 mm long and 2/:2 Rad of arc on the lateral face 
of the needle (Fig. 1) to electrocoagulate a varicosity or an plane angioma, while preserving 
the epidermis. The operator can also bend this needle at right angles to the original using 
non-bruising forceps. 

This composite needle, which is easy to manufacture, can be sterilized or single-use 
and disposable. The denudation can be done by the manufacturer. 

This simple example shows the obvious interest in this invention. 
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Claims 



1 - Composite needles for monopolar electrocoagulation, characterized by the fact that they 
include, in the penetrating part, at least two types of surfaces: electroconductive surfaces and 
electrical insulating surfaces. 

2 - The electrocoagulation needles in Claim 1, characterized by the fact that the penetrating 
part has a homogeneous surface which can be extemporaneously and partially insulated 0/ 
exposed by the operator. 

3 - The needles in Claims 1 and 2, characterized by the fact that they are straight, curved or 
bent or can be easily modeled by the operator. 

4 - The needles in Claims 1 and 2, characterized by the fact that the diameter of the 
penetrating part is less than 0.150 mm. 

5 - The needles in one of the preceding Claims, characterized by the fact that the distribution 
of the conductive surfaces is asymmetrical in relation to the axis of the needle (Fig. 1). 

6 - The needles in Claims 1 and 2, characterized by the fact that their internal structure is 
composed of natural or synthetic fibers. 

7 - The needles in Claims 1 and 2, characterized by the fact that the conductive material or 
materials are solid, liquid or gelled. 

8 - The needles in Claims 1 and 2, characterized by the fact that the conductive surfaces have 
an anti-adhesive structure for the electrocoagulated tissues. 

9 - The needles in Claims 1 and 2, characterized by the fact that the composition of the 
insulating surfaces is a fluorocarbonated polymer or a silicone polymer. 



10 - The needles in any one of the preceding Claims, characterized by the fact that in use, 
they are denuded using instruments, tools, apparatuses or machines or by the fact that, during 
use, the operator deposits the electrical insulating materials extemporaneously on its surface, 
particularly in the form of a sheath. 

1 1 - The needles in any one of the preceding Claims, characterized by the fact that they can 
be used in natural cavities. 



[FIG. 1 & FIG. 2, no text] 
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